
(19) United States 

(54) METHOD AND SYSTEM FOR PORTABLE 
PERSISTENT CLIPBOARD FUNCTION 

(76) Inventors: Geo?'rey D. Alexander, Chapel Hill, 
NC (US); David B. Lection, Raleigh, 
NC (US); Eric L. Masselle, Raleigh, 
NC (US); Martin J .C. 
Presler-Marshall, Chapel Hill, NC 
(Us) 

Correspondence Address: 
Mark D. Simpson, Esquire 
Synnestvedt & Lechner 
2600 Aramark Tower 
1101 Market Street 
Philadelphia, PA 19107-2950 (US) 

(21) Appl. No. : 10/101,896 

Application 
Program 
364A 

Program 
3643 

Application Application 
Program 
3646 

Clipboard Memory 3L5 

Operating System UDPQM 
321 Network 

USB Port interface 
& ggg 

Application Application Application 
Program Program Program 
366A 3668 3660 

Clipboard Memory 377 
Operating System UDP _3_9g 

‘3'82 Network 
USB Port interface 
in 322 

Application Application Application 
Program Program Program 
368A 3688 3686 

Clipboard Memory 379 
Operating System 

@215 

USB Port 
394 

Network 
interface 

UDP 396 

398 

US 20030182388A1 

(12) Patent Application Publication (10) Pub. No.: US 2003/0182388 A1 
Alexander et al. 

363 

365 

367 

(43) Pub. Date: Sep. 25, 2003 

(22) Filed: Mar. 20, 2002 

Publication Classi?cation 

(51) Int. Cl? ................................................. ..G06F 15/167 
(52) Us. 01. .......................................... .. 709/213,?09/312 

(57) ABSTRACT 

Aportable, persistent clipboard is disclosed that enables the 
automatic storage of clipboard data in an “off-machine” 
storage area accessible to a user of one or more Worksta 

tions. The off-machine storage area can comprise a ?oppy 
disk, CDR or CD-RW, a keychain memory device, or a Web 
storage area accessible over the Internet. If desired, the 
format of the stored clipboard data can be transcoded to a 
different format prior to retrieval by a Workstation. 
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METHOD AND SYSTEM FOR PORTABLE 
PERSISTENT CLIPBOARD FUNCTION 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention generally relates to graphical 
user interfaces for computer systems, and in particular to a 
method and system providing external, portable and/or 
remotely-accessible storage and retrieval of clipboard data. 

[0003] 2. Description of the Related Art 

[0004] Most operating systems for Workstations, such as 
05/ TM, AIXTM, WindoWsTM, LinuxTM, and MacOSTM, pro 
vide some form of access to a “clipboard” function that 
alloWs users of a Workstation to copy, cut, and paste selected 
data from one application to another or Within the same 
application. This function is used extensively because it 
alloWs the user to avoid re-entering data already present on 
the Workstation. Generally, all kinds of data, including text, 
graphics, equations, and tables, can be transferred to and 
from the clipboard function. 

[0005] A clipboard is a special memory resource oWned 
and managed by the operating system or by a WindoWing 
system operating in conjunction With the operating system 
(e. g., Linux With X WindoWs). In many prior art systems, the 
clipboard memory is allocated from memory residing on the 
same Workstation as the application programs using the 
clipboard function. It is also knoWn to share clipboard 
memory betWeen networked Workstations, so that the clip 
board content stored in the clipboard memory of one Work 
station in the netWork can be shared With other Workstations 
in the netWork. The terms “local clipboard” and “machine 
speci?c clipboard” are used herein to describe these prior art 
clipboard memories that reside on individual Workstations, 
and the term “shared clipboard” is used to describe prior art 
clipboard memories that can be shared across netWorked 
machines. 

[0006] A clipboard is considered “global” in nature if all 
clipboard-enabled applications on a particular Workstation 
share the same local clipboard. If each application uses its 
oWn clipboard, the clipboard is considered to be “process 
speci?c” in nature. A clipboard-enabled application is typi 
cally available to the end user via three edit operations called 
“cut”, “copy”, and “paste.” Terms such as “cut”, “copy”, and 
“paste” are Well knoWn and commonly utiliZed in the art of 
computer clipboard-enabled applications. The “cut” edit 
operation provides a Way for the user of an application 
program to move selected data from that application pro 
gram into the local clipboard. The “copy” edit operation 
provides a Way for the user of an application program to 
place a copy of selected data from that application program 
into the local clipboard. The “paste” edit operation provides 
a Way for the user of an application program to place a copy 
of the contents of the local clipboard into that application 
program. An application program speci?cally Written to 
provide support for the clipboard using clipboard APIs is 
integrated With the operating system, enabling the clipboard 
to operate as described. 

[0007] Prior to copying or cutting the data into the local 
clipboard memory, the data must be selected. The user 
generally uses the keyboard or mouse to select the desired 
data from a screen display. Then, the user invokes either the 
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copy or cut command, and the selected data is transferred by 
the operating system into the local clipboard memory. The 
user then selects a location in the same program or a 

different program using the mouse pointer. Thereafter, the 
user either selects the “paste” command from an “Edit” 
menu or enters a control key combination, such as CTL+V, 
to cause the data stored in the local clipboard memory to be 
copied to the insertion location. The details of operation of 
the computer system to perform the cut, copy, and paste 
functions are Well-knoWn and are not described further 
herein. Local clipboards simplify computer operations by 
alloWing a user to locate and clip repetitively-used informa 
tion once and then With a feW clicks of a mouse, repeatedly 
insert the data in an unlimited number of locations across 
multiple programs. 

[0008] Prior art operating systems implement the local 
clipboard such that data retrieval operations (“paste” edit 
operations) typically leave the contents of the local clip 
board intact, While data store operations (“cut” and “copy” 
edit operations) typically overWrite the prior contents of the 
local clipboard. Some systems have implemented “multiple 
clipboard” functionality Whereby, With certain limitations, 
multiple blocks of clipboard content may be saved sepa 
rately. For example, Microsoft Of?ce alloWs up to 12 items 
(blocks) of clipboard data to be stored in the Of?ce clipboard 
and pasted into other Microsoft Of?ce applications. Simi 
larly, Corel WordPerfect offers the SaveGet function 
Whereby multiple blocks of text can be saved in the local 
clipboard for later use Within WordPerfect. The ability to 
append data to a particular clipboard item has also been 
provided in the prior art. The copied data generally remains 
in the clipboard memory until it is replaced With another 
selected portion. Only if the user performs another copy or 
cut command Will the contents of the clipboard memory be 
replaced or overWritten (for a clipboard having multiple 
clipboard functionality, the overWriting does not take place 
until all clipboards are used). 

[0009] Typically, once the user of a Workstation shuts 
doWn the Workstation, all clipboard data is lost, i.e., clip 
board memory of the prior art is typically not persistent 
memory. HoWever, products have been developed that pro 
vide for persistent clipboard memory across reboots. For 
example, “Clipboard Manager” by Chaotic SoftWare 
(Saratoga, Calif.) enables the creation of multiple clip 
boards, sWitching betWeen clipboards, and provides persis 
tent clipboards across reboots for AppleTM computers. Other 
systems alloW the contents of the clipboard to be saved to a 
?le. This alloWs the user to subsequently retrieve the ?le and 
use the clipboard data again for pasting into applications. 
HoWever, if the user fails to save the clipboard data to a ?le, 
the clipboard data is lost When a system reboot is performed. 
Further, in order to use the saved clipboard data, the user 
must ?nd and load the ?le, i.e., the clipboard operation is not 
automatic and is essentially the same as a typical ?le 
retrieval operation. 

[0010] With the proliferation of relatively inexpensive 
and/or highly portable Workstations (desktop computers, 
laptop and palmtop computers, PDA’s, etc.) and the ease 
With Which Workstations can be interconnected via tradi 
tional netWorks and the Internet, it is noW commonplace for 
a single computer user to have multiple Workstations avail 
able for use. Very often a computer user might start a project 
on one Workstation in the morning (e.g., at a traditional 
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of?ce), continue Working on the same project on the road 
(eg via a laptop or a PDA on a plane, in a hotel, or at a 
customer location), and ?nish the Work day by continuing to 
Work on the same project at third location (e.g., at a home 
of?ce). While this provides the computer user With great 
?exibility, it also typically requires the conducting of mul 
tiple “saves” of the project throughout the day to ?oppy or 
CD drives, a USB storage device, a netWork storage loca 
tion, or other location that is accessible to the multiple 
Workstations being used. 

[0011] Since, as noted above, clipboard data is available 
only so long as the Workstation on Which the clipboard 
enabled program resides is being used by the user (and the 
clipboard data may be lost When that Workstation is shut 
doWn), once the mobile user sWitches Workstations or shuts 
doWn one of his or her Workstations that has not been 
enabled for persistent clipboard memory (e.g., prior to 
traveling to the neXt Workstation), any clipboard data stored 
in the clipboard memory is unavailable. This results in 
inef?ciency for the Workstation user, since they Will have to 
remember What clipboard content they Were previously 
using and then locate and “reclip” the same content again. 

[0012] What is needed, therefore, is a simple and ef?cient 
manner of implementing a portable persistent clipboard that 
is available for use among multiple Workstations. 

SUMMARY OF THE INVENTION 

[0013] The present invention is a portable, persistent clip 
board that enables the automatic storage of clipboard data in 
an “off-machine” storage area accessible to a user of one or 

more Workstations. In preferred embodiments the off-ma 
chine storage area comprises a ?oppy disk, CDR or CD-RW, 
a keychain memory device, or a Web storage area or Web 
service accessible over the Internet. Thus, a global, machine 
independent, persistent clipboard is available, in a portable 
manner, to enable access to an archive of clipboard content 
from any Workstation being used by a user, regardless as to 
Which Workstation originated the clipboard content. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIG. 1 is a pictorial representation of a computer 
system Which may be utiliZed to implement a preferred 
embodiment of the present invention; 

[0015] FIG. 2 depicts a representative hardWare environ 
ment of the computer system illustrated in FIG. 1; 

[0016] FIG. 3 illustrates an environment in Which a typi 
cal user might use the present invention; 

[0017] FIG. 4 is a ?oWchart illustrating an eXample of 
steps to be performed in accordance With the present inven 
tion; and 

[0018] FIG. 5 illustrates an alternative embodiment of the 
present invention in Which Web-storage is provided to store 
clipboard data in accordance With the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0019] With reference noW to the ?gures and in particular 
With reference to FIG. 1, there is depicted a pictorial 
representation of a computer system Which may be utiliZed 
to implement a preferred embodiment of the present inven 
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tion. A computer system 120 is depicted that includes a 
system unit 122, a video display 124, a keyboard 126, and 
a mouse 128. System unit 122 typically comprises a housing 
containing one or more disk drives, a central processing unit 
(CPU), sound and video hardWare, hardWare interfaces and 
the like. 

[0020] Computer system 120 can be implemented utiliZ 
ing any suitable computer such as ThinkPadTM, NetVistaTM, 
or Net?nityTM computers, all products of International Busi 
ness Machines Corporation, located in Armonk, NY. HoW 
ever, those skilled in the art Will appreciate that a preferred 
embodiment of the present invention can apply to any 
computer system, regardless of Whether the computer sys 
tem is a complicated multi-user computing apparatus or a 
single-user Workstation or a netWork computer. In FIG. 1 
and FIG. 2, like parts are identi?ed by like numbers. 
Computer system 120 is thus a con?guration that includes 
all functional components of a computer and its associated 
hardWare. In general, a typical computer system includes a 
console or system unit such as system unit 122, With one or 
more disk drives 123, a monitor such as video display 124, 
and a keyboard such as keyboard 126. Additional hardWare, 
often referred to in the art as peripheral devices, can include 
devices such as printers, modems, and joysticks. 

[0021] FIG. 2 depicts a representative hardWare environ 
ment of the computer system illustrated in FIG. 1. Computer 
system 120 includes a Central Processing Unit (“CPU”) 231, 
such as a conventional microprocessor, and a number of 
other units interconnected via system bus 232. CPU 231 
includes a portion of computer system 120 that controls the 
operation of the entire computer system, including executing 
the arithmetical and logical functions contained in a par 
ticular computer program. Although not depicted in FIG. 2, 
CPUs such as CPU 231 typically include a control unit that 
organiZes data and program storage in a computer memory 
and transfers the data and other information betWeen the 
various parts of the computer system. Such CPUs also 
generally include an arithmetic unit that eXecutes the arith 
metical and logical operations, such as addition, compari 
son, multiplications and so forth. Such components and units 
of computer system 120 can be implemented in a system unit 
such as system unit 122 of FIG. 1. 

[0022] Computer system 120 further includes random 
access memory (RAM) 234, read-only memory (ROM) 236, 
display adapter 237 for connecting system bus 232 to video 
display 124, and I/O adapter 239 for connecting peripheral 
devices (e.g., disk and tape drives 233) to system bus 232. 
As is Well knoWn I/O adapter 239 can be of a variety of 
con?gurations (e.g., a Universal Serial Bus (USB) port) and 
a typical computer system Will have multiple I/O adapters. 

[0023] Video display 124 is the visual output of computer 
system 120. Video display 124 can be a cathode-ray tube 
(CRT) based video display Well-knoWn in the art of com 
puter hardWare. HoWever, With a portable or notebook-based 
computer, video display 124 can be replaced With a liquid 
crystal display (LCD) based or gas plasma-based ?at-panel 
display. Computer system 120 further includes user interface 
adapter 240 for connecting keyboard 126, mouse 128, and/or 
other user interface devices 246, such as a touchscreen 
device, speaker, microphone, etc, to system bus 232. Com 
munications adapter 249 connects computer system 120 to a 
computer netWork. Although computer system 120 is shoWn 
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to contain only a single CPU and a single system bus, it 
should be understood that the present invention applies 
equally to computer systems that have multiple CPUs and to 
computer systems that have multiple buses that each per 
form different functions in different Ways. 

[0024] Computer system 120 also includes an interface 
that resides Within a machine-readable media to direct the 
operation of computer system 120. Any suitable machine 
readable media may retain the interface, such as RAM 234, 
ROM 236, a magnetic diskette, magnetic tape, or optical 
disk (the last three being located in disk and tape drives 233). 
Any suitable operating system and associated interface (e.g., 
Microsoft WindoWs) may direct CPU 231. For example, the 
AIX operating system and AIXWindoWs WindoWing system 
can direct CPU 231. The AIX operating system is IBM’s 
implementation of the UNIXTM operating system. “UNIX” 
is a trademark of UNIX Systems Laboratories, Inc. Other 
technologies also can be utiliZed in conjunction With CPU 
231, such as touch-screen technology or human voice con 
trol. Operating systems typically include computer softWare 
for controlling the allocation and usage of hardWare 
resources such as memory, CPU time, disk space, and 
peripheral devices. The operating system is the foundation 
upon Which applications, such as Word-processing, spread 
sheet, and Web broWser programs are built. 

[0025] Those skilled in the art Will appreciate that the 
hardWare depicted in FIG. 2 may vary for speci?c applica 
tions. For example, other peripheral devices such as optical 
disk media, audio adapters, or chip programming devices, 
such as PAL or EPROM programming devices Well-knoWn 
in the art of computer hardWare and the like, may be utiliZed 
in addition to or in place of the hardWare already depicted. 
In addition, main memory 250 is connected to system bus 
232, and includes a control program 251. Control program 
251 resides Within main memory 250, and contains instruc 
tions that, When executed on CPU 231, carries out the 
operations depicted in the logic ?oWchart of FIG. 4 
described herein. The computer program product also can be 
referred to as a program product. 

[0026] While the present invention has been (and Will 
continue to be) described in the context of a fully functional 
computer system, those skilled in the art Will appreciate that 
the present invention is capable of being distributed as a 
program product in a variety of forms, and that the present 
invention applies equally regardless of the particular type of 
signal-bearing media utiliZed to actually carry out the dis 
tribution. Examples of signal-bearing media include: record 
able-type media, such as ?oppy disks, hard disk drives, and 
CD ROMs, and transmission-type media such as digital and 
analog communication links. Examples of transmission 
media include devices such as modems. Modems are com 
munication devices that enable computers such as computer 
120 depicted in FIG. 1 and FIG. 2 to transmit information 
over standard telephone lines. 

[0027] FIG. 3 illustrates an environment 300 in Which a 
typical user might use the present invention. It is understood 
and contemplated that in the environment of the present 
invention, a user may have access to tWo or more Worksta 

tions on a regular basis. In FIG. 3, three Workstations 363, 
365, and 367 are shoWn. Each Workstation typically Would 
comprise a processor, such as a computer or PDA and each 
processor Would contain application programs. In the 
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example of FIG. 3, Workstation 363 is an office desktop, 
Workstation 365 is a laptop computer, and Workstation 367 
is a desktop computer located in a user’s home office. 

[0028] The application programs are computer programs 
designed to assist users in performing certain types of Work. 
An application program is different from an operating sys 
tem, Which runs a computer, and a utility, Which performs 
maintenance or general purpose chores. An application 
program also differs from a language With Which computer 
programs are created. Depending on the Work for Which it 
Was designed, an application program can manipulate text, 
numbers, graphics, sound ?les, video ?les, or a combination 
of such elements. Some application programs, such as Word 
processors, offer considerable computing poWer by focusing 
on a single task, such as Word processing. Other applica 
tions, referred to often as integrated softWare, offer less 
poWer but include several application programs, such as a 
Word processor, spreadsheet, and database program. 

[0029] Thus, referring to FIG. 3, Workstation 363 includes 
a ?rst application program 364A, a second application 
program 364B, and a third application program 364C. A 
clipboard memory 375 is also provided to provide a memory 
location for storage of clipboard content. In addition, Work 
station 363 contains an individual operating system 381, and 
a User Datagram Protocol (UDP) port 384 and netWork 
interface 386, both Well knoWn in the art of communications 
protocols. As is standard in most computer systems today, 
Workstation 363 also includes a USB port 382, a “plug-and 
play” port enabling the connection and operation of a broad 
range of devices in a Well knoWn manner. Workstations 365 
and 367 contain the same functional elements in this 
example (Workstation 365: application programs 366A 
366C, clipboard memory 377, operating system 383, USB 
port 388, UDP port 390 and netWork interface 392; Work 
station 367: application programs 368A-368C, clipboard 
memory 379, operating system 385, USB port 394, UDP 
port 396, and netWork interface 398). 

[0030] The folloWing discussion is directed to Workstation 
363; hoWever, it is understood that the functional operation 
of any of the Workstations is essentially the same. 

[0031] The UDP port 384 and netWork interface 386 
cooperate in a Well knoWn manner to provide Workstation 
363 With access to other systems via modem/telephone line 
connections, cable modem connections, netWork connec 
tions, and the like. In a typical application of the present 
invention, a user of Workstation 363 Would use the UDP port 
384/netWork interface 386 combination to connect remotely 
to a netWork of an employer or a customer and/or to connect 
to the internet. The connection Would be a constant connec 
tion, as in a typical LAN environment in an of?ce, or it could 
be an “on demand” connection, such as a dial-up connection 
to a netWork from a laptop or home of?ce. 

[0032] In accordance With a ?rst embodiment of the 
present invention, Workstation 363 must also have access to 
means for storing data to an external, portable (i.e., off 
Workstation and easily transportable but accessible by the 
Workstation) storage medium. This can comprise a ?oppy 
disk usable in connection With disk drive 233 of FIG. 2, or 
a Writable CD usable in connection With a CDR or CD-RW, 
or a USB storage device or a Web-based storage area 
Whereby a user of the Workstation can access the storage 
area via an Internet connection as needed, all of Which are 
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Well known external, portable storage media. In a preferred 
embodiment, the portable storage medium comprises a 
keychain memory device 399, such as the IBM USB 
Memory KeyTM, a portable USB storage device that alloWs 
the sharing of data betWeen any systems having a functional 
USB port. 

[0033] The general concept of the present invention is as 
folloWs. A user, User A, begins her Work day by arriving at 
the of?ce and logging on to Workstation 364A. In this 
example, Workstation 363A is an of?ce computer located at 
the main headquarters of her company. While using Work 
station 363A, User A utiliZes the clipboard function to save 
one or more clipboard content ?les to the clipboard memory 
375 of Workstation 363A. In accordance With the present 
invention, her action of storing any clipboard content to 
clipboard memory 375 automatically stores the same clip 
board data to keychain memory device 399. As noted above, 
keychain memory device 399 stores the persistent clipboard 
copy of the clipboard data to a portable storage device. Each 
time User A performs a neW cut/copy operation to the local 
clipboard, a copy of the same clipboard content is saved, 
cumulatively, to the portable persistent clipboard. 

[0034] At 11:00 AM, User A departs the of?ce and Work 
station 363A, taking With her the portable storage medium 
on Which the clipboard data has been saved (keychain 
memory device 399 in this example). At this point in the 
example, User Aboards a plane, sets up her laptop computer 
(Workstation 365B), inserts the portable storage medium 
into the laptop computer, and continues Working. Since User 
A has access to the portable storage medium via Workstation 
365B, she has continual access to the same clipboard data 
that she Was using While at Workstation 365A in the home 
of?ce, via the bene?t of having the clipboard data stored on 
the portable storage medium. User A can continue to Work 
on the project, having access to all of the clipboard infor 
mation as she travels, and all neW clipboard information is 
automatically stored on the portable storage medium. 

[0035] Upon completion of the business trip, User A 
returns home to her residence. Here she has access to 
Workstation 367C in her home of?ce. Again, since she has in 
her possession the portable storage medium containing the 
persistent clipboard data, by inserting the portable storage 
means into her home Workstation 367C, again, she has 
access to all of the clipboard data as it existed When she last 
shut doWn her laptop (Workstation 367B). 

[0036] FIG. 4 is a ?oWchart illustrating an example of 
steps to be performed in accordance With the present inven 
tion. As noted above, these steps can be performed using a 
computer con?gured to perform these steps and/or using a 
computer program product that con?gures a computer sys 
tem for operation in accordance With these steps. The 
programming code used Will vary from programmer to 
programmer and language to language; it is understood that 
the steps illustrated in FIG. 4 provide a programmer of 
ordinary skill in the art With the information needed to be 
able to con?gure a computer system and/or develop com 
puter code to embody the present invention. 

[0037] Referring to FIG. 4, at step 400, as an initial step, 
the persistent clipboard is coupled to the computer system 
currently in use by a user. For example, in the previous 
example discussed above, User A Will insert the portable 
storage medium containing the persistent clipboard data 
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(e.g., the keychain memory device 399) into the appropriate 
interface (e.g., the USB port) of a computer system currently 
being used. 

[0038] The portable storage medium is con?gured in a 
knoWn manner so that, upon insertion into the computer 
system, a procedure is automatically instituted that makes 
the portable persistent clipboard content available for use on 
the computer system. Methods for making the portable 
persistent clipboard content available to the computer sys 
tem in use are knoWn to programmers of ordinary skill in the 
art and it is understood that other methods of performing this 
function may be knoWn and used and fall Within the scope 
of the present invention. 

[0039] At step 401, the system is queried to determine if 
the “paste from clipboard” command has been issued. This 
command Will be issued When the user Wishes to take text 
from either the local or persistent clipboard and insert it into 
the application ?le in use. 

[0040] If the response to the query at step 401 is “yes”, 
then at step 402, a determination is made as to Whether or not 
the user Wishes to paste from the local clipboard or the 
persistent clipboard. This can be accomplished in a variety 
of knoWn Ways, for example, by assigning a unique key 
combination (e.g., Ctrl-v for a paste from the local clipboard 
and Ctrl-Alt-v for a paste from the persistent clipboard), or 
giving the user access to a drop-doWn menu containing 
“paste from local clipboard” or “paste from persistent clip 
board” as a selection option. The operation of the local 
clipboard, from the perspective of the user, remains 
unchanged. 

[0041] If at step 402 it is determined that the user Wishes 
to paste from the local clipboard, then the process proceeds 
to step 403, Where the contents of the local clipboard are 
pasted to the desired location. 

[0042] If, at step 402 a it is determined that the user Wishes 
to paste from the persistent clipboard, the process proceeds 
to step 404. At step 404, the user is given the option of 
selecting from a list of the accumulated clipped content 
stored in the persistent clipboard, if the persistent clipboard 
contains multiple “clips”. The user selects from among the 
selection options, and at step 405, the contents of the 
selected persistent clipboard are pasted to the desired loca 
tion in the text. As discussed further beloW, if the format of 
the selected persistent clipboard requires transcoding prior 
to pasting to the desired location, the transcoding into the 
target format takes place at this point. 

[0043] If, at step 401, a determination is made that a paste 
command has not been issued, then the process skips step 
404 and proceeds to step 406. 

[0044] At step 406, a query is made as to Whether or not 
a “cut/copy” command has been issued. If the ansWer is in 
the af?rmative, then at step 408, the desired text is clipped 
using the standard copy or cut command, and at step 410, the 
clipped content is time-stamped in a knoWn manner and then 
stored both to the local clipboard (as is done in the prior art) 
as Well as to the portable persistent clipboard, in accordance 
With the present invention. The process proceeds back to 
step 402 to aWait the issuance of a paste command to enable 
pasting of the noW-stored data to the desired location. 
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[0045] As can be seen, since the clipped content is auto 
matically stored to the portable persistent clipboard at step 
410, the portable storage medium always contains the most 
recent clipboard data. 

[0046] If the query at step 406 indicates that no cut/copy 
command Was issued, at step 412 a determination is made as 
to Whether or not a system shutdoWn request has been 
issued. If no system shutdoWn request has been issued, then 
at step 414, the system Waits for a neW command to perform 
additional operations. 

[0047] If, hoWever, at step 412, it is determined that a 
system shutdoWn request has been made, then at step 416, 
the system is alloWed to be shutdoWn, and at step 418 the 
process ends. 

[0048] As a result of the above process, a user of the 
portable storage medium Will alWays be able to carry, from 
system to system, a copy of the most recent clipboard data 
(in the form of the portable persistent clipboard information 
contained on the portable storage medium), and When oper 
ating a different computer in conjunction With the portable 
storage medium, that neW computer system Will be updated 
immediately With the portable persistent clipboard data. 
Thus, using the present invention, User A of the above 
eXample Will alWays have access to the most recent clip 
board information and, if desired, an archive of older 
clipboard information as Well. 

[0049] FIG. 5 illustrates an alternative embodiment of the 
present invention. In accordance With this alternative 
embodiment, rather than storing the persistent clipboard data 
on a portable storage medium that is carried With the user, 
the persistent clipboard data is stored to and retrieved from 
a Web server or Web service accessible remotely over a 
netWork connection such as the Internet. In the preferred 
embodiment, the Web server or Web service is maintained 
and operated by a third party at a location remote from any 
of the various Workstations used by the multi-Workstation 
user. Thus, for eXample, referring to FIG. 5, Workstations 
363, 365, and 367 are independently connectable to a Web 
server 508 via netWork connections 502, 504, or 506, 
respectively. Web server 508 is a third party Web server 
unrelated and uncontrolled by UserAor User A’s employer. 
Thus, failure of any of User A’s Workstations or any netWork 
hardWare or softWare oWned or operated by User A’s 
employer Will not affect Web server 508 or any content 
stored thereon. 

[0050] In accordance With this second embodiment of the 
present invention, When User A accesses a program that has 
clipboard capability, a connection is automatically estab 
lished (or attempted to be established) betWeen that particu 
lar Workstation and Web server 508. The purpose of this 
connection is to make available to the Workstation the most 
recently stored persistent clipboard content so that it Will be 
available for use at the Workstation being used by User A, 
and to alloW clipboard content to be stored to the persistent 
clipboard on Web server 508. 

[0051] The same process applies to each of the Worksta 
tions used by User A. Thus, as long as User A has access to 
Web server 508 from a Workstation, User A Will have the 
most current version of the persistent clipboard available to 
the active Workstation. With the exception of requiring a 
connection to Web server 508, the operation of the alterna 
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tive embodiment of FIG. 5 is identical to the operation 
described above With reference to FIGS. 3 and 4, as Will be 
readily apparent. 

[0052] It is understood that the establishing of a connec 
tion betWeen an active Workstation and Web server 508 can 
be accomplished numerous Ways, including over a cable 
connection, dial-up connection (manual or automatic), DSL 
or other knoWn methods for connecting to a Web server 
including the HTTP and other Web-oriented protocols. Fur 
ther, it is understood that instead of using a Web server, a 
Web service, Which is a knoWn callable interface, can be 
used to provide Web-based access to the persistent clipboard. 
The concept of a Web service is knoWn and information 
regarding Web services can be found on the Internet at 
http://WWW.W3.org/TR/Wsdl in a document titled “Web Ser 
vice Description Language (WSDL) 1.1” (March 2001), 
Which is incorporated fully herein by reference. 

[0053] Because of the high probability that a user of the 
present invention Will use multiple formats and operating 
systems When sWitching from one Workstation to another, it 
Would be optimal to adapt and reformat content, automati 
cally, When such a format sWitch occurs. Accordingly, in 
accordance With the present invention, softWare that 
dynamically translates and optimiZes content to ensure opti 
mal operability on a particular Workstation is utiliZed. As an 
eXample and Without limiting the present invention to this 
eXample, IBM’s WebSphere Transcoding PublisherTM is a 
server-based softWare that dynamically translates Web con 
tent and applications into multiple mark-up languages and 
optimiZes it for delivery to mobile devices, such as mobile 
phones and hand-held computers. Transcoding Publisher 
adapts, reformats and ?lters content to make it suited for 
pervasive computing. The transcoding is performed in real 
time and changes to the original content are automatically 
re?ected When vieWed by the user of the Workstation. Thus, 
by providing transcoding capability to Web server 508 (FIG. 
5) or the portable memory medium such as the keychain 
memory device 399 (FIG. 3), clipboard content stored from 
a desktop system, Which may have high level graphics 
capability and contain formatting that is memory-intensive 
can be vieWed and used from a less poWerful Workstation 
(e.g., a PDA), With the transcoding that makes this possible 
occurring seamlessly in the background, unbeknoWnst to the 
Workstation user. 

[0054] Referring back to FIG. 4, both “paste” steps 403 
and 405 include the option of transcoding the clipboard data 
being pasted so that it is pasted in a “target format.” The term 
“target format” as used herein means any format into Which 
the clipboard content is transcoded based on the needs of the 
user of the Workstation. This might occur, for eXample, When 
a user copies or cuts content at a desktop Workstation, saving 
it to the persistent clipboard, and then retrieves it from the 
persistent clipboard using a less-poWerful device, such as a 
PDA. The transcoding process to accomplish this format 
change is Well-knoWn; using the present invention, the 
transcoding takes place prior to the pasting of the content to 
the PDA. 

[0055] The use of transcoding is not limited, hoWever, to 
pasting of content from the persistent clipboard. For 
eXample, it may be desired to vieW a transcoded image in a 
device emulator running on the same PC from Which the 
image has been “clipped”; using the present invention, When 
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the image is retrieved from the local clipboard by the device 
emulator application, the transcoding process is executed 
before the paste take place. 

[0056] Transcoding itself is a Well-knoWn technology, and 
a computer programmer of ordinary skill could readily and 
Without undue experimentation con?gure the clipboard of 
the present invention to utiliZe transcoding technology as 
described herein. Further, it is contemplated that transcoding 
of all kinds (e.g., sWitching from one spoken or computer 
language to another language; converting from one Word 
processing format to another Word processing format, etc.) 
are encompassed by the transcoding feature of the present 
invention. 

[0057] Although the present invention has been described 
With respect to a speci?c preferred embodiment thereof, 
various changes and modi?cations may be suggested to one 
skilled in the art. For example, While the above description 
sets forth speci?cally USB devices, ?oppy disks, CDR and 
CD-RW storage mediums as the portable devices that can be 
used in connection With the present invention, it is under 
stood that any portable storage mechanism connectable via 
any interface (PCMCIA, etc.) can be used in connection 
With the present invention. It is intended that the present 
invention encompass such changes and modi?cations as fall 
Within the scope of the appended claims. 

We Claims: 
1. In a system having clipboard capability for storage and 

retrieval of clipboard content to and from a local clipboard, 
a method for providing enhanced clipboard storage and 
retrieval, comprising the steps of: 

providing an external storage location for external storage 
of said clipboard content; 

storing clipboard content stored to said local clipboard 
also to said external storage location; and 

providing retrieval capability selectively from either said 
local clipboard or said external storage location. 

2. The method of claim 1, Wherein said external storage 
location comprises a persistent memory. 

3. The method of claim 2, Wherein said step of storing 
clipboard content to said external storage location stores said 
clipboard content in a cumulative manner. 

4. The method of claim 3, Wherein said cumulatively 
stored clipboard content is time-stamped at the time of 
storage on said external storage location. 

5. The method of claim 4, Wherein upon receipt of a 
retrieval request by a Workstation, said cumulatively stored 
clipboard data is displayed at the requesting Workstation 
such that the cumulatively stored clipboard content is asso 
ciated With its respective timestamp. 

6. The method as set forth in claim 2, Wherein said 
persistent memory comprises a portable USB device. 

7. The method as set forth in claim 6, Wherein said 
portable USB device comprises a memory key. 

8. The method as set forth in claim 2, Wherein said 
persistent memory comprises a ?oppy disk. 

9. The method as set forth in claim 2, Wherein said 
persistent memory comprises a CDR. 

10. The method as set forth in claim 2, Wherein said 
persistent memory comprises a CD-RW. 
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11. The method of claim 2, Wherein said system is 
Web-enabled, and Wherein said persistent memory com 
prises a Web server remotely accessible by said system. 

12. The method of claim 2, Wherein said system is 
Web-enabled, and Wherein said persistent memory com 
prises a Web service remotely accessible by said system. 

13. The method as set forth in claim 2, Wherein said 
system comprises plural Workstations, said storing step 
being performed in connection With a ?rst of said Worksta 
tions, further comprising the step of: 

retrieving said contents of said external storage location 
from a second of said plural Workstations. 

14. The method as set forth in claim 13, further compris 
ing the steps of: 

determining if the content being retrieved by said second 
of said plurality of Workstations requires transcoding to 
a format compatible With said second Workstation; and 

if it is determined that such transcoding is necessary, 
transcoding said clipboard content to said format prior 
to retrieval. 

15. A system for providing enhanced clipboard storage 
and retrieval, comprising: 

a processor providing clipboard functionality; 

a local clipboard accessible by said processor; 

an external clipboard storage device accessible by said 
processor; and 

an external storage medium, accessible by said external 
clipboard storage device, 

Whereby clipboard content stored to said local clipboard 
is simultaneously stored to said external storage 
medium via said external clipboard storage device. 

16. The system of claim 15, Wherein said external storage 
medium comprises a persistent memory. 

17. The system of claim 16, Wherein said clipboard 
content is stored to said external storage medium in a 
cumulative manner. 

18. The system of claim 17, Wherein said cumulatively 
stored clipboard content is time-stamped at the time of 
storage on said external storage medium. 

19. The system of claim 18, Wherein upon receipt of a 
retrieval request by a Workstation, said cumulatively stored 
clipboard data is displayed at the requesting Workstation 
such that the cumulatively stored clipboard content is asso 
ciated With its respective timestamp. 

20. The system as set forth in claim 16, Wherein said 
persistent memory comprises a portable USB device. 

21. The system as set forth in claim 20, Wherein said 
portable USB device comprises a memory key. 

22. The system as set forth in claim 16, Wherein said 
persistent memory comprises a ?oppy disk. 

23. The system as set forth in claim 16, Wherein said 
persistent memory comprises a CDR. 

24. The system as set forth in claim 16, Wherein said 
persistent memory comprises a CD-RW. 

25. The system of claim 16, Wherein said system is 
Web-enabled, and Wherein said persistent memory com 
prises a Web server remotely accessible by said system. 

26. The system of claim 16, Wherein said system is 
Web-enabled, and Wherein said persistent memory com 
prises a Web service remotely accessible by said system. 
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27. The system as set forth in claim 16, wherein said 
system comprises plural Workstations, said storing of clip 
board content to said external storage medium being per 
formed in connection With a ?rst of said Workstations, 
further comprising: 

means for retrieving said contents of said external storage 
location from a second of said plural Workstations. 

28. The system as set forth in claim 27, further compris 
ing: 
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means for determining if the content being retrieved by 
said second of said plurality of Workstations requires 
transcoding to a format compatible With said second 
Workstation; and 

means for transcoding said clipboard content to said 
format prior to retrieval if it is determined that such 
transcoding is necessary. 

* * * * * 


